recent years, with the occurrence of 10 depressions, 3 of which evolved into severe cyclonic storms. The damage due to Phailin cyclone alone is nearly 50% of the total damage caused by all other cyclonic events. We have made an attempt to study the accuracy and intensity of sea level pressure fields from UWPBL model during cyclonic periods.
Data and Methodology
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Sea surface winds data have been obtained from OSCAT scatterometer on-board Oceansat-II platform. In-situ measurements of sea surface winds from moored buoys have been obtained from Indian National Centre for Ocean Information Services (INCOIS). Scatterometer instrument is basically a radar operating in the Ku-band (13.515 GHz) with two pencil beams and measures backscatter coefficient (σ o ) in four azimuth angles, enabling the estimation of wind vectors in 50 x 50 km cells.
30 Chakraborty et al. (2013) reported that OSCAT wind speeds compare favorably against winds from ECMWF (European Centre for Medium-Range Weather Forecasts) and NCEP (National Centers for Environmental Prediction). Pressure fields derived from OSCAT winds have been utilized to study Nilam cyclone (PurnaChand et al., 2014) .
In the present study, we have estimated sea level pressure fields during Phailin (08 -14 October 2013), Lehar (23 -28 November 2013) and Madi (06 -13 December 2013) cyclonic storms (cyclone tracks illustrated in Fig. 1 ) using UWPBL model (Patoux et 35 al., 2004) with OSCAT L2B winds. Surface pressure gradients generated by the model, using 2 layer similarity and mixed layer models for the mid-latitudes and tropical regions respectively, are blended for overlapping latitudes using least square optimization method. Absolute pressure fields are generated from the pressure gradient by supplying initial or first guess values.
Boundary layer conditions are computed by the model from 925hPa background winds, substituted from NCEP/NCAR climatological re-analysis (Kalnay et al., 1996) for the present study. Retrieval of sea level pressure fields from UWPBL model 
Results and Discussions
Sea level pressure fields estimated by UWPBL model using OSCAT winds during Phailin, Lehar and Madi cyclones are presented in Fig.2 (Fig. 3a-c) . We observe that Phailin cyclone is the most intense as indicated by pressure drop by both IMD reports and model estimates. Model estimates cyclone eye pressure at peak intensity to be 994 hPa while IMD reports
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indicate it is much lower at 940 hPa. However, buoy measurements compare favorably with model estimates.
A closer examination of Fig.3 reveals relatively good agreement between IMD and model estimated pressure fields during formation phase of cyclone, followed by an increasing overestimation of cyclone eye pressure by model as the cyclone intensifies. This may possibly be due to saturation of OSCAT winds beyond 24m/s. However, wind speeds greater than 24m/s are frequently observed during the peak phase of severe cyclonic storm. This is amply demonstrated in the difference between 20 model estimates and IMD reported pressures, which is highest for Phailin, the most severe cyclone considered in the present study.
The accuracy of scatterometer winds was investigated by comparing OSCAT winds against IMD estimates of maximum sustainable winds, revealing large differences. Deviations between scatterometer and IMD winds (Fig.4 ) also exhibit similar pattern to pressure deviations as illustrated in Fig.3 .
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Comparison of model derived pressure fields with buoy measurements is illustrated in Fig.5 and statistical details are listed in Table 1 . Buoy observed pressure values were obtained from 9 buoy locations ( Fig. 1) 
30
to analyze whether data is close to observed or in-situ observations.
Conclusions
Sea level pressure fields were estimated using UWPBL model during Phailin, Lehar and Madi, three very severe cyclonic storms which occurred in 2013. The pressure drop between formation phase and peak phase of cyclone is the highest for Phailin, indicating it is more severe than the other two cyclones.
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